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(57) [Abstract] 

[Problem] It has various are superior characteristic which deriv 
e in thermoplasticity liquid crystal polymer, it offersthe 
thermoplasticity liquid crystal polymer film and overlay film 
which possess high adhesion strength where furthermoreit 
confronts adhesive. 

[Means of Solution] Pressure bonding doing these thermopiasi 
icity liquid crystal polymer film and metal foil between heated 
roll molecular orientation SORof film longitudinal direction 
making use of with thermoplasticity 'liquid crystal polymer film 
of range of 1.0 3 to 1 .15 andthe metal foil which to range of 1 
to 3 m has maximum roughness (Rmax ; JIS B0601)of 
surface,the 1st step which it makes laminate. Making use of 
metal roll which heats this laminate to melting point or higher 
of thethermoplasticity liquid crystal polymer film with pressure 
of 5 to 20 kg/cm2 reforming 2nd step which is done. From 
laminate metal foil thermoplasticity liquid crystal polymer film 
which had with 3rd step whichpeels off, is improved is obtained 
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[Claim(s)] 

[Claim 1] Molecular orientation SOR of film longitudinal direc 
ion thermoplasticity liquid crystal polymer film of range of 1.0 
3 to 1 .15 and metal foilwhich has maximum roughness ( Rmax 
; JIS B0601) of surface range of 1 to 3 m, pressure bonding 
making between heated roll, 1st step which is made laminate. 

Making use of roll which heats this laminate to melting point or 
higher of thethermoplasticity liquid crystal polymer film with 
pressure of 5 to 20 kg/cm2 reforming 2nd step which is done. 
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3rd step which metal foil peels off from laminate. 

Reforming method of thermoplasticity liquid crystal polymer fi 
lm which it has. 

[Claim 2] Molecular orientation SOR of film longitudinal direc 
ion thermoplasticity liquid crystal polymer film of range of 1 .0 
3 to 1 .15 and metal foilwhich has maximum roughness ( Rmax 
; JIS B0601) of surface range of 1 to 3 m, pressure bonding 
making between heated roll, 1st step which is made laminate. 

In furnace which is made temperature of melting point or highei 
of thermoplasticity liquid crystal polymer film heatingthis 
laminate with unpressurized state, reforming 2nd step which is 
done. 

3rd step which metal foil peels off from laminate. 

Reforming method of thermoplasticity liquid crystal polymer fi 
lm which it has. 

[Claim 3] In Claim 1 or 2, 

Aforementioned metal foil, 

(A) Aliphatic acid monoester rolling mineral oil which 30 wt% < 
r less and (b) Cl2 to Cl8 alkyl phosphite ester 10 wt% or less 
iscontained, reforming method of thermoplasticity liquid 
crystal polymer film which designates that it is a rolling 
aluminum foilwhich was applied to . surface in range of 0.3 to 1. 
8 mg/m2 as feature. 

[Claim 4] Thermoplasticity liquid crystal polymer film which 
s acquired by Claim 1 and 2 or 3 . 

[Claim 5] Applying adhesive to thermoplasticity liquid crystal 
polymer film which is acquired with Claim 4, theoverlay film 
which becomes. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention improvemen 
t method of film (Below , it names thermoplasticity liquid 
crystal polymer film. ) which consists of thermoplastic 
polymer (Below , it names thermoplasticity liquid crystal 
polymer. )which can form melt phase of optical anisotropy 
and, this applying adhesive tothe thermoplasticity liquid crystal 
polymer film and this said film which are improved, regards 
overlay film whichbecomes. Furthermore because as for details 
as for thermoplasticity liquid crystal polymer film due to this 
invention,!© other than various are superior characteristic 
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which derive in material, itis superior even in adhesion strength 
for adhesive, it is useful as the circuit board material , etc it is 
useful in addition as overlay film for metallization protectionof 
circuit board. 

[0002] 

[Prior Art] Metal foil of electrical conductivity and metal foil 1 
animate which consists of electrical insulator offilm or sheet 
condition it is used for circuit board in electronics field, as raw 
material. There is a both surfaces metal foil laminate of shape 
where electrical insulator was put between betweenthe 2 metal 
foil and a metal foil of one and a 2 shape of one surface metal 
foil laminate of theshape where electrical insulator is connected 
in this metal foil laminate . In order to obtain circuit board 
from this kind of metal foil laminate, etching doingthe metal 
foil in chemical, method which forms wiring circuit is general. 
But, because metal foil surface which is a wiring circuit which v 
formed by etchingis easy to be done oxidation, in order to 
cover on that, protective layer isprovided, usually, names this 
protective layer cover coating , cover film or overlay film. 
As for shape of this protective layer thermosetting resin those 
which coating aremade directly on circuit pattern, photocuring 
resin those which coating are made directly on circuit pattern, 
electrical insulation film on circuit pattern hot-melt adhesion 
those which are done. And those etc which it glues on circuit 
pattern with adhesive have beenknown electrical insulation film 
Because this on circuit pattern method which hot-melt adhesion 
is done, candesignate shape of wiring as flat this time, as 
electrical insulatorof circuit board making use of overlay film 
of constitution which appliedthe thermosetting adhesive to 
electrical insulation film which consists of same material, it is 
mainlyused. 

[0003] Thermoplasticity liquid crystal polymer film which it us 
es for circuit board etc above as insulator isproduced by 
extrusion molding usually, but when pushing out from thedie 
with molten state, polymer molecule to be considerable 
orientation does inthe extrusion direction, machine direction 
which is a machine axis direction (Below , it names MD 
direction. ) with orthogonal transverse direction (Below , it 
names TD direction. ) with thetensile modulus and mechanical 
strength and thermal expansion coefficient or other property 
value differ considerably in machine axis,become so-called 
anisotropy film, extrusion it is making use of for example T- 
die as for film, as for themechanical strength of MD direction 
considerably it is high, but mechanical strength of TD 
directionto be weak, because tear furthermore alongside MD 
direction it is easy,it cannot offer to utility that way. 

[0004] In addition, because of property which orientation it is e 
asy to do,layer of polymer molecule stacks in thickness 
direction and becomes state which ispiled up. Because with this 
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state from film surface exfoliation (Below , there are times 
when it names intralayer exfoliation. ) it is easy to doin layer, 
adhesion strength for adhesive decreases. Furthermore, as for 
thermoplasticity liquid crystal polymer film which extrusion 
molding is done, affinity ofthe thermosetting adhesive which 
usually is used being bad in addition to theabove-mentioned 
various problem, because adhesion strength becomes low, the 
practicality is impaired considerably. 

[0005] 

[Problems to be Solved by the Invention] Then, in order to imp 
rove, granting relief to film surface, surface rougheningit does 
adhesion strength for adhesive of film, method whichincreases 
adhered surface product is tried. In order to improve abrasion 
resistance which occurs pertaining toaforementioned intralayer 
exfoliation, it is proposed to for example Japan Unexamined 
Patent Publication Hei 6 - 206254 disclosure , thatthe recessed 
part is granted under certain conditions, but sufficient adhesion 
strength for adhesivedepending upon this method is not acquire( 
In addition, inside attaching fine powder to film surface, you 
tried alsothe surface roughening due to general sandblasting 
method which attaches bruise to thefilm surface, but it could not 
acquire sufficient adhesion strength after all for theadhesive. 

[0006] Furthermore, there is a or other method which surface e 
tching is done with corona illumination , electron beam 
illumination treatment and chemical as method which improves 
surface characteristic ofthe film, but with these, because, 
thermoplasticity liquid crystal polymer film being superior 
inresistance electromagnetic wave characteristic, and chemical 
resistance is chemically stable, improved effectof film surface i; 
not recognized. 

[0007] In addition, applying specific types and adhesive which < 
onsistsof composition to thermoplasticity liquid crystal 
polymer film, what it makes overlay film of flame resistance 
isproposed to Japan Unexamined Patent Publication Hei 6 - 
177520 disclosure . According to this, derives overlay film 
which possesses electrical property whichis superior is acquired 
in thermoplasticity liquid crystal polymer film. But, as for this 
overlay film, as for adhesion strength with adhesive and 
electrical insulatorof circuit board it is a fully, but adhesion 
strength with thermoplasticity liquid crystal polymer film and 
adhesivewhich form overlay film is, because characteristic of 
film surface is notimproved, small way. 

[0008] This inventor etc adhesion strength for adhesive of the 
rmoplasticity liquid crystal polymer film when it researchedin 
order to improve, discovered following then. In other words, 
thermobonding doing these making use of with thermoplasticity 
liquid crystal polymer filmwhich has molecular orientation SOP 
of certain range and metal foil which has surface roughness 
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ofthe certain range, it makes laminate, in this administers heat 
treatment under thespecific condition and after if improving, it 
exfoliates metal foil, the anisotropy is cancelled, furthermore 
thermoplasticity liquid crystal polymer film where adhesion 
strength for theadhesive is high is acquired. In addition, it 
derives in this by using thermoplasticity liquid crystal polymer 
film, it is a (1) heat resistance,it is a (2) low moisture 
absorption, it is superior in (3) heat distortion stability, it is 
superior in the (4) humidity dimensional stability, it is superior 
in (5) high frequency characteristic, thing or other feature 
which is softly even with (6) low temperature, is superior in (7 
resistance raycharacteristic can be shown in satisfactory. 

[0009] Then, object of this invention adhesion strength for ad 
hesive of thermoplasticity liquid crystal polymer film isto offer 
reforming method which improves. In addition, it is to offer 
application as thermoplasticity liquid crystal polymer film and 
its overlay film whichpossess high adhesion strength where 
other object has various are superiorcharacteristic which derive 
in thermoplasticity liquid crystal polymer, furthermore 
anisotropy is cancelled,at same time confronts adhesive. 

[0010] 

[Means to Solve the Problems] In order to achieve above-menti 
oned object, as for first invention,the molecular orientation 
SOR of film longitudinal direction thermoplasticity liquid 
crystal polymer film of range of 1.03 to LI 5 and metal 
foilwhich has maximum roughness (Rmax ; JIS B0601) of 
surface range of 1 to 3 m, pressure bonding making between 
heated roll, 1st step which is made laminate. Making use of roll 
which heats this laminate to melting point or higher of 
thethermoplasticity liquid crystal polymer film with pressure of 
5 to 20 kg/cm2 reforming 2nd step which is done. From 
laminate metal foil it regards method which obtains 
thermoplasticity liquid crystal polymer filmwhich had with 3rd 
step which peels off, is improved. Regarding above-mentioned 
2nd step, adhering surface side of metal foil in thehot metal roll 
above-mentioned film on metal foil side of laminate which 
isacquired with 1st step by contacting, securely reforming it 
isdesirable to do. 

[001 1] In addition, second you invent, after ending 1st step of 
first invention,the laminate in furnace which is made 
temperature of melting point or higher of thethermoplasticity 
liquid crystal polymer film with unpressurized state heat 
treatment, with 3rd step, metal foil you regardthe method 
which obtains thermoplasticity liquid crystal polymer film 
which is improved by thing whichpeels off, from laminate as 
2nd step. 

[0012] According to above-mentioned each invention, it has va 
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nous aresuperior characteristic which derive in thermoplasticity 
liquid crystal polymer, furthermore anisotropy iscancelled, 
thermoplasticity liquid crystal polymer film which is superior in 
adhesion strength at same timefor adhesive is acquired. 

[0013] Starting material of thermoplasticity liquid crystal poly 
mer film which is used for above-mentioned eachinvention is 
not something which especially is limited. As embodiment, 
thermotropic liquid crystal polyester and thermotropic liquid 
crystal polyester amide of public knowledge which is led 
fromthe compound and its derivative which from (1) which is 
illustrated belowthe are classified into (4) can be listed. 
However, in order to obtain polymer which can form melt 
phase of theanisotropy in optical, there is a suitable range in 
combination of each starting material compound. 

[0014] (1) Aromatic or aliphatic dihydroxy compound (As for 
representative example Table 1 reference) 

[0015] 

[Table 1] 
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HO 



OH 



, HO-O-O-OH , 



o HO, 
OH 



HO 
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HO(CH») a OH ( nH2~l 2<DS1S) 



[0016] ( 2 ) mmm^tz fiHtttt? * (tt [0016] (2) Aromatic or aliphatic dicarboxylic acid (As for repr 
501 1£ 5 2 #H8) esentative example Table 2 reference) 

CO0 17] [0017] 
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[0 0 1 8] (3) 3H 

[0 0 1 9] 
[S3] 



it Kn*v*;Pit-C^K (fts 



[0018] (3) Aromatic hydroxycarboxylic acid (As for represent 
ative example Table 3 reference) 

[0019] 

[Table 3] 



HO -Q- C00H 
X 

COOH 

m 

HO 



( Xtt*SRflfrf-4A:tt^ •» x£*. 

HO 

, HO-^QCOOH , ^-COOH 



[0020] (4) *«i?7S>. 5ftttKnt*y 



[002 1] 
[«4] 



[0020] (4) Aromatic-diamine , aromatic hydroxylamine or aro 
matic amino carboxylic acid (As for representative example 
Table 4 reference) 

[0021] 
[Table 4] 



■ST ? y, 3£#8tt Ki"f f7 ? y 



HJN-Q-NH2, HjN-Q-OH, HiN-Q-COOH 



[0022] w ti b <D BR*Mb£i|fc b b *t -5 » qTffltt [0022] Copolymer (a) to (e) which possesses structural unit whi 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.8 



JP 00280341 A Machine Translation 

f5#S&# (a) ~ (oh &£iiZZttfX'$Z. 

[0 0 2 3] 
[55] 



ch is shown in Table 5 as therepresentative example of 
thermoplasticity liquid crystal polymer which is acquired from 
these starting material compound, can be listed. 

[0023] 
[Table 5] 
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[0024] In addition, as for thermoplasticity liquid crystal polyme 
r which is used for this invention, insiderange of approximately 
200 to approximately 400 °C, those whichespecially possess 
melting point inside range of approximately 250 
toapproximately 350 °C are desirable regarding object which 
gives thedesired heat resistance and fabricability to film, but, 
those which possess therelatively low melting point are desirabl* 
from point of ease of the film production. Therefore, when a 
higher heat resistance and melting point are necessary, it raises 
tothe desired heat resistance and melting point by heat 
treatment doing film which is acquiredonce. If one example of 
condition of heat treatment is explained, if even with whenthe 
melting point of film which is acquired once is 283 °C, 5 
hoursit heats with 260 °C, melting point becomes 320 °C. 

[0025] Thermoplasticity liquid crystal polymer film which is us 
ed for this invention is acquired, extrusion molding doing 
theabove-mentioned polymer. This time, optional extrusion 
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molding method can be used, but widely known T-die film 
manufacture drawing method ,the laminate drawing method 
and inflation method etc are profitable in industrially. 
Especially, with inflation method, not only a MD direction , 
this stress beingadded by also TD direction which crosses, 
balanced film of mechanical property and thethermal property 
in MD direction and TD direction is acquired. 

[0026] As for above-mentioned thermoplasticity liquid crystal 
polymer film, molecular orientation SOR of film longitudinal 
direction it isnecessary to make range of 1.03 to 1.15. As for 
this thermoplasticity liquid crystal polymer film, above- 
mentioned MD direction and mechanical property and 
thethermal property in TD direction balance is satisfactory, 
practicality not only high,the is a benefit which makes 
dimensional stability of film which isacquired satisfactory. 

[0027] Here, molecular orientation SOR(Segment Orientation 
Ratio) concerning segment which forms molecule calls theinde: 
which gives extent of molecular orientation, it is a value 
whichconsiders thickness of physical article unlike 
conventional MOR(Molecular Orientation Ratio). This 
molecular orientation SOR is calculated, like below . 

[0028] First, making use of widely known microwave molecula 
orientation instrument, in microwave resonance waveguide 
thermoplasticity liquid crystal polymer film,in order film 
surface to become vertical vis-a-vis advancing direction of 
themicrowave, it inserts, electric field strength (microwave 
transmittance) of microwave which transmitted this filmis 
measured. 

[0029] And, on basis of this measured value, by next formula , 
m-value (It names index of refraction. ) iscalculated. 

M=(Zo/ z)X[l - max/o] 

However, as for Zo as for equipment constant and z as for 
theeven thick, max of physical article when oscillation 
frequency of microwave changing,as for oscillation frequency 
and o which give maximum microwave transmittance it is a 
oscillation frequencywhich at time of even thick zero gives 
maximum microwave transmittance of (Namely there is not a 
physical article time). 

[0030] When next, rotation angle of physical article for oscilla 
tion direction of microwave is theO °, in other words, 
oscillation direction of microwave and molecule of the physical 
article to be best being direction ( usually, extrusion molding i 
done machine direction of film which) which orientation is 
done, whencoincides with direction which gives minimum 
microwave transmittance, when m-value themO and rotation 
angle are 90 °, with m-value as m90, the molecular 
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[0031] By application field of thermoplasticity liquid crystal po 
lymer film of this invention, molecular orientation SOR which 
isneeded differs naturally, but case of SOR 1.50 and SOR 1. 
00,because deviation of orientation of thermoplasticity liquid 
crystal polymer molecule is considerable, tear inthe orientation 
direction it is easy. In order dimensional stability to obtain 
satisfactory thermoplasticity liquid crystal polymer film which 
is improved,it is necessary to be a range of SOR1 .03 to 1 . 1 5. 
Especially in case of application field which has necessity 
almost to losethe warp when heating, it is desirable to be a SOR 
03 to 1.08. 

[0032] Thermoplasticity liquid crystal polymer film which is us 
ed with this invention may be optional thickness, alsothe 
platelet of 1 mm or less or those of sheet includes. However, in 
case of overlay film which it uses as protective layer of 
metallization circuitof electrically insulating substrate, as for 
film thickness of film it is desirable to beinside range of 20 to 
150 m, inside of range of 25 to 50 m is moredesirable. 
When thickness of film is too thin, because stiffness and 
thestrength of film become small, in handling it is easy to 
become thewrinkle. When thickness of film is too thick, in 
order to cover metallization circuit, when glueing, it becomes 
deformed, registration accuracy of metallization 
deterioratesand becomes cause of deficiency. Furthermore , it 
is possible to combine lubricant and the antioxidant or other 
additive to film . 

[0033] And, at time of first inventing, pressure bonding doing 
these between theheated roll first in 1st step, making use of 
above-mentioned thermoplasticity liquid crystal polymer film 
andthe metal foil, it makes laminate. As this heated roll, 
pressure bonding it does by supplying with state whichrepeats 
film and metal foil between these roll making use of theheat 
resistant rubber roll and hot metal roll of for example pair, 
after that, in 2nd step, passing between metal roll and theheat 
resistant rubber roll which heat laminate which is acquired with 
1st step to themelting point or higher of thermoplasticity liquid 
crystal polymer film, this time it administers heat treatment 
under thepredetermined pressurization condition. In addition, 
after ending these first and second step, in 3rd step, anisotropy 
iscancelled metal foil from laminate by peeling off, 
thermoplasticity liquid crystal polymer film which isimproved 
in those which are superior in adhesion strength for adhesive 
whereat same time intralayer exfoliation does not occur is 
obtained. 

[0034] In addition, adjusting temperature melting point or high 
er of thermoplasticity liquid crystal polymer film making use 
ofthe hot air circulating dryer or other furnace after ending 1st 
step which is similar to first inventionat time of second 
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inventing, as 2nd step, with this inside theheat treatment it 
does laminate with unpressurized state, metal foil 
thermoplasticity liquid crystal polymer film which is improved 
in same way as case of first invention by thing which peels off, 
is obtained from the laminate and, after ending this first and 
second step, in 3rd step. Like above because entirety of 
laminate is heated with uniform temperature byusing furnace in 
2nd step,, it can do satisfactory reforming. 

[0035] First and second step in first inventing above. As for he 
at resistant rubber roll which is used in 1st step of second 
invention, thehardness due to spring hardness tester of A type 
which is based on preferably JIS &6301 isused things such as 
80 degrees or more and degree of more preferably 80 to 95. 
rubber, of 80 degrees or more, silicone rubber , is acquired 
fluorine type rubber or other synthetic rubber or natural 
rubberin, by adding vulcanization agent and alkaline substanci 
or other vulcanization accelerator. Because this time, " hardness 
under 80 degrees," aShSion^^ with 
ifessTO'iiigjffi 

off inthe jrefprming ocQ^^^Qne fep^when^t^ceeds * ^ 
dej^ee of95^ 

"st^ of fi^ re^fttafctTObber ix>ll;where : « 

thehardness abpye^differs optionally, it controls pressurization 
condition ; ta^ 

[0036] In addition, with 2nd step of first invention, when theab 
ove-mentioned heat resistant rubber roll and between heated roll 
passing laminate, it isnecessary in laminate to apply pressure 
of 5 to 20 kg/cm2. When this time, it is under 5 kg/cm2, 
becoming pressureinsufficient, when adhesion strength of film 
which is acquired becomesthe insufficient, on one hand, exceed; 
20 kg/cm2, becoming pressure excess, itcauses or other 
undesirable which cannot exfoliate from film of metal 
foilsatisfactorily. Depending, pressure condition to laminate 
makes above-mentioned range. 

[0037] As for above-mentioned thermoplasticity liquid crystal 
polymer film, because when heating with 1st and 2nd step in 
each inventing, thermal expansion coefficient changes, 
considering thispoint in advance, it is necessary to design or 
other production process which adjuststhe SOR of 
thermoplasticity liquid crystal polymer film, adjusts laminate 
condition etc of metal foil. 

[0038] In addition, when reforming doing laminate which is acq 
uired with the 1st step in 2nd step of each invention, it is 
necessary, to do with thetemperature of melting point or higher 
of thermoplasticity liquid crystal polymer film, from 
particularly preferably melting point it does in range tothe 
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melting point +3 0 °C. If it makes this way, with 2nd step 
anisotropy of film iscancelled by thermal processing , becomes 
film where also adhesion strength at thesame time for adhesive 
is raised. When this time, it is under melting point, 
anisotropy improvement ofthe film which is acquired becomes 
insufficient. On one hand, case it exceeds melting point +3 0 
°C, in order to approach to thedecomposition temperature of 
thermoplasticity liquid crystal polymer film, because colors sucl 
as external appearance deteriorates, itis not desirable. 

[0039] Furthermore, there is not especially restriction as metal 
foil which isused for each invention, metal which possesses 
strength of extent which can beexfoliated simply and securely 
from laminate is ideal, for example aluminum , the iron , 
copper , silver , nickel or these alloy etc can belisted. Becaust 
as for these metal, thermal conductivity is high, film 
temperature it ispossible, can shorten consequently reforming 
time to rise rapidly in desired temperature. In addition but, as 
metal foil, you can use any ones which are producedby roiling 
method and electrolytic method etc, because those which are 
produced bythe rolling method where surface roughness is sma 
are acquired, thermoplasticity liquid crystal polymer film where 
theadhesion strength for adhesive after improving is high it is 
desirable. As shape of metal foil, at time of heating, flat 
surface shape isdesirable point and film which are easy to 
prevent flowof thermoplasticity liquid crystal polymer film 
which softens melts when peeling off, at point of thehandling 
ease. Especially, in point of economy and point of handling 
property, youcan list rolling aluminum foil as desirable metal 
foil. As for thickness of metal foil, inside of range of 9 to 200 
m isdesirable, inside of range of 9 to 75 m is more desirable. 
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[0040] In addition, because surface roughness of metal foil is re 
ated with adhesion strengthfor adhesive of thermoplasticity 
liquid crystal polymer film after improving, it is necessary to 
makerange of 1 to 3 m. surface roughness of metal foil is 
defined with maximum roughness (Rmax ) which is stipulatedin 
JIS B 0601. When this time, maximum roughness is under 1 
m, when heat treatment doingwith first and second step, 
thermoplasticity liquid crystal polymer film it becomes 
deformed not only, afterimproving there are times when 
adhesion strength for sufficient adhesive is notacquired. On one 
hand, maximum roughness exceeding 3 m, excessively not 
toincrease adhesion strength for adhesive, furthermore because 
thermoplasticity liquid crystal polymer film iseasy to break 
metal foil with step which peels off, it is notdesirable. 
Depending, surface roughness of metal foil makes above- 
mentioned range. In addition, in surface of metal foil, 
providing protuberance of the cone, and cavity of crater and 
linear unevenness of scratchcondition it is possible to put 
surface roughness in above-mentioned range. 
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[0041] Furthermore, when rolling aluminum foil is used as met 
\ 1 foil, it is desirable toapply rolling mineral oil to surface. Wher 
I peeling off, exfoliation can do aluminum foil easily from 
thethennoplasticity liquid crystal polymer film after improving 
by applying this to rolling aluminum foil As this rolling 
mineral oil, this it is desirable for example (a) aliphatic acid 
monoester making use of thosewhich alkyl phosphite ester of 
30 wt% or less and (b) Cl2 to Cl8 10 wt% or less are 
contained,to apply to surface of aluminum foil, in range of 0.3 
toi.8mg/m2. When this time, coating amount is under 0.3 
mg/m2, after reforming not beable to exfoliate aluminum foil 
easily from laminate, there are timeswhen film tears with end. 
On one hand, case coating amount exceeds 1.8 mg/m2, rolling 
mineral oil volatilizationdoes attendant upon heat treatment, 
this is being contained as gas bubblewith aluminum foil and 
thermoplasticity liquid crystal polymer film, are times when 
external appearance ofthe thermoplasticity liquid crystal 
polymer film which is acquired becomes bad. Depending, as fo 
• { coating amount of rolling mineral oil it is desirable to 
^ makeabove-mentioned range. In addition, types of aliphatic 
acid monoester and types of alkyl group of thealkyl phosphite 
ester can be selected due to reforming temperature . 

[0042] In addition, applying adhesive of thermosetting to ther 
moplasticity liquid crystal polymer film which itacquires as 
description above, it can designate with this invention, as the 
overlay film by drying. This time, as adhesive, thermosetting 
adhesive of acrylic , phenol type and the epoxy can be used. 
Especially, in order to show flexibility of thermoplasticity 
liquid crystal polymer film, those of the epoxy are ideal. In 
addition, including additive, it is possible to grant flame 
resistance or other property tothese adhesive. 

[0043] 

[Embodiment of Invention] Below, listing Working Example, } 
ou explain in detail, but this invention is notsomething which is 
restricted by these Working Example. Furthermore , Reference 
Example below , in Working Example and Comparative 
Example, themelting point of thermoplasticity liquid crystal 
polymer film, it measured adhesion strength of membrane 
thickness t external appearance , the surface roughness and 
laminate and adhesion strength of adhesive, due to method 
belowthe . 

[0044] (1) Melting point 

Making use of differential scanning calorimeter, observing ther 
mal behavior of film, itacqiiired temperature rise doing 
namely, test film with velocity of 20 °C per minute,after 
melting, with velocity of 50 °C per minute quench it did 
meltcompletely to 50 °C, when again temperature rise doing 
with velocity ofthe 20 °C per minute, it recorded position of 
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endothermic peak which appears, as themelting point of film. 
[0045] (2) Film thickness 

Making use of digital thickness gauge ( KK Mitutoyo Corp. (D 
69-056-2095) make and LVDT), film which is acquired inthe 
TD direction 10-point was measured with 1 cm interval, mean 
value wasdesignated as film thickness. 

[0046] (3) Surface roughness (Rmax ) 

It measured according to JIS B060 1 . Making use of stylus typ 
surface roughness meter of namely, rank TaylV >Db 
supplied, end radius of curvature of the needle calculated from 1 
m and cross section curve of film which wasmeasiired under 
condition of load 20 mg. 

[0047] (4) External appearance 

You observed with visual . And, blister and wrinkle etc compl 
tely make those which are notsuperior, blister and wrinkle, etc 
make commercializable ones of certain onessatisfactory 
somewhat, those where blister and wrinkle etc remainlargely 
and to product cannot convert were designated as deficiency. 

[0048] (5) Adhesion strength of laminate 

Peel test piece of 1.5 cm width was produced from laminate, fil 
m layer with thetwo-sided adhesive tape was locked in flat plate 
when metal foil peeling off with theveiocity of 50 mm/min 
according to JIS C5016, with 180 ° method, thestrength was 
measured. 

[0049] (6) Adhesion strength of adhesive 

Epoxy adhesive ( Aron Mighty BX - 60, Toagosei Co. Ltd. (D 
N 69-056-9892) make) was applied to both surfaces of test film 
with thicknessof 50 m, furthermore both surfaces was 
connected with rough surface ofthe electrolytic copper foil of 
respective surface roughness 10 m, peel test sample was 
produced this by withthe 150 °C hardening in 4 0 min hot 
press. And, test piece of width 10 mm was cut off from this 
peel test sample, 90 ° peel test wasdone according to JIS 
C6471. This test glues one surface of aforementioned test piece 
to support platewith two-sided adhesive tape, with velocity 50 
mm/min pulls copper foil of opposite surface in thevertical 
direction vis-a-vis support plate and when peeling off, measures 
power. 

[0050] Reference Example 1 

With copolymer of p-hydroxybenzoic acid and 6 - hydroxy - 
2 - naphthoic acid, thennoplasticity liquid crystal polymer 
wherethe melting point is 283 °C melt extrusion was done, 
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membrane thickness 50 m and the molecular orientation 
SOR acquired film of 1.05 with inflation molding method . 
This thermoplasticity liquid crystal polymer film is designated a 
A. 

[0051] Reference Example 2 

With copolymer of p-hydroxybenzoic acid and 6 - hydroxy - 
2 - naphthoic acid, thermoplasticity liquid crystal polymer 
wherethe melting point is 280 °C melt extrusion was done, 
membrane thickness 50 m and the molecular orientation 
SOR acquired film of 1 .03 with inflation molding method . 
This thermoplasticity liquid crystal polymer film is designated a 
B. 

[0052] Reference Example 3 

With copolymer of p-hydroxybenzoic acid and 6 - hydroxy - 
2 - naphthoic acid, thermoplasticity liquid crystal polymer 
wherethe melting point is 280 °C melt extrusion was done, 
membrane thickness 50 m and the molecular orientation 
SOR acquired film of 1.50 with inflation molding method . 
This thermoplasticity liquid crystal polymer film is designated a 

c - 

[0053] Reference Example 4 

With copolymer of p-hydroxybenzoic acid and 6 - hydroxy - 
2 - naphthoic acid, thermoplasticity liquid crystal polymer 
wherethe melting point is 280 °C melt extrusion was done, 
membrane thickness 50 m and the molecular orientation 
SOR acquired film of 1.00 with inflation molding method . 
This thermoplasticity liquid crystal polymer film is designated a 
D. 

[0054] Working Example 1 

Rolling aluminum foil of thermoplasticity liquid crystal polymei 
film A and thickness 50 m and surface roughness 2.3 m 
which are acquiredwith Reference Example 1 was usedl'This 
time; /in aluminum Toil^aUphaticacidmonoestferrolMg^ 
fiineraloil MicH81S^ 
ester 8;Weight%;&1x>fii2^ 

^ thel .3 Sg^n2. And, in 1st step, making use of continual hot 
roll press, you installedthe heat resistant rubber roll^iardnpss ^O' 
degrees) and hot metal roll in this, in order thermoplasticity 
liquid crystal polymer film A, for rolling aluminum foil 
tocontact hot metal roll aspect respectively in heat resistant 
rubber roll surface, you suppiiedbetween roll. In addition, hot 
metal roll was controlled in 260 °C, at same timethe pressure 
of 1 5 kg/cm2 was granted with rubber roll, laminate 
ofconstitution of thermoplasticity liquid crystal polymer film / 
rolling aluminum foil was produced. Consequently, in order 
rolling aluminum foil, for thermoplasticity liquid crystal 
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polymer film to contact heat resistant rubber roll 
surfacerespectively on hot metal roll aspect which controls 
laminate which isacquired with 1st step making use of 
equipment which is similar todescription above in 2nd step, in 
300 °C, it supplied, with the heat resistant rubber roll 
pressurized in 12 kg/cm2 and did reforming . As a result, 
adhesion strength of laminate which is acquired wasthe 0.25 
Kg/cm. In addition, be able to exfoliate rolling aluminum foil 
easily from this laminate inthe 3rd step, after exfoliating 
external appearance satisfactory improvement filmacquired. 
adhesion strength for adhesive of this film was 0.9 Kg/cm.. ... 
These results are shown in Table 6. 
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[0055] Working Example 2 

Rolling aluminum foil of thermoplasticity liquid crystal polymei 
film Band thickness 50 m and surface roughness 1.8 m 
which are acquiredwith Reference Example 2 was used. This 
time, in rolling aluminum foil , aliphatic acid monoester rolling 
mineral oil which 25 weight % and theCl8 alkyl phosphite 
ester 7 weight % is contained, was applied to surface at ratio of 
the0.5mg/m2. And, in 1st step, in same way as Working 
Example 1 heat resistant rubber roll wasdesignated as degree of 
hardness 85 making use of continual hot roll press,the laminate 
was produced as pressure bonding temperature 260 °C and 
pressure 10 kg/cm2. In addition, it made heating temperature 
300 °C and pressure 8 kg/cm2 regarding 2nd step. As a result 
adhesion strength of laminate which is acquired wasthe 0.35 
Kg/cm. In addition, be able to exfoliate rolling aluminum foil 
easily from this laminate inthe 3rd step, after exfoliating 
external appearance satisfactory improvement filmacquired. 
adhesion strength for adhesive of this film was 0.8 Kg/cm. 
Result is shown in Table 6. 



[005 6] mmm 3 [0056] Working Example 3 



, B^SOym, mmmZ2. 3 u m<0EE7^3Ji* 
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Rolling aluminum foil of thermoplasticity liquid crystal polymei 
film A and thickness 50 m and surface roughness 2.3 m 
which are acquiredwith Reference Example 1 was used. This 
time, in rolling aluminum foil , aliphatic acid monoester rolling 
mineral oil which 28 weight % and theCl6 alkyl phosphite 
ester 8 weight % is contained, was applied to surface at ratio of 
thel.3mg/m2. And, regarding 1st step, laminate was produced 
making use of thesame continual hot roll press as Working 
Example 1, as pressure bonding temperature 260 °C and 
pressure 10 kg/cm2. In addition, it hangs in hot air circulating 
dryer which controls laminate which isacquired with 1st step in 
2nd step, in 300 °C doing, 5 min reforming itdid. As a result, 
adhesion strength of laminate which is acquired wasthe 0.25 
Kg/cm. In 3rd step, when it peels off, external appearance 
superior film acquired thsthermoplasticity liquid crystal polymei 
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film from this laminate, adhesion strength for adhesive of this 
film was 1.2 Kg/cm. Result is shown in Table 6. 
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[0057] Working Example 4 

Rolling aluminum foil of thermoplasticity liquid crystal polymei 
film B and thickness 50 m and surface roughness 1.8 m 
which are acquiredwith Reference Example 2 was used. This 
time, in rolling aluminum foil , aliphatic acid monoester rolling 
mineral oil which 28 weight % and theClS alkyl phosphite 
ester 7 weight % is contained, was applied to surface at ratio of 
the0.5 mg/m2. And, hot air type heat treatment furnace was 
installed in continual hot roll press of Working Example 1, 
thelaminate was produced with condition of pressure bonding 
temperature 260 °C and pressure 10 kg/cm2 in the 1st step. 
In addition, continuing in 1st step as 2nd step, it did 10 second 
reforming with treatment temperature 300 °C. As a result, 
adhesion strength of laminate which is acquired wasthe 0.35 
Kg/cm. In 3rd step, when it peels off, external appearance 
superior film acquired thethennoplasticity liquid crystal polymei 
film from this laminate, adhesion strength for adhesive of this 
film was 1.2 Kg/cm. Result is shown in Table 6. From this, 
you can understand fact that thermoplasticity liquid crystal 
polymer film where theadhesion strength for adhesive is high is 
acquired even with equipment Which ^wth^i^^j^§ndtog 
and reforming in continuous. In other words, 2 film whicK is v. ^ 
^improved by doing continuous treatment isabquired With low ^ 
-cost' 
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[0058] Comparative Example 1 

Rolling aluminum foil peeling off from laminate without doing 
2nd step of theWorking Example 1, it acquired film. This time, 
adhesion strength of laminate 0.1 5 Kg/cm quite was low, 
couldexfoliate easily, also adhesion strength for adhesive of 
film which peels offthe 0.2 Kg/cm quite was low, it was a 
insufficient in utilization. Result is shown in Table 6. 

[0059] Comparative Example 2 

Other than using thermoplasticity liquid crystal polymer film C 
which is acquired with Reference Example 3, laminatewas 
acquired as Working Example 4 making use of rolling aluminu 
foil which administersthe same treatment, to similar to 
Working Example 4. This time, adhesion strength of laminate 
was almost same 0.33 Kg/cm as theWorking Example 4, but 
crack entering into end of film whenexfoliating rolling 
aluminum foil, it was a poor external appearance. As for 
adhesion strength for adhesive of portion which does not have 
thetear although satisfactory result acquired with 1.2 Kg/cm, 
because ofthe poor external appearance utilization is not 
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possible. Result is shown in Table 6. 
[0060] Comparative Example 3 

Laminate was acquired making use of gloss rolled copper foil o: 
thermoplasticity liquid crystal polymer film A and the thickness 
18 m and surface roughness 0.5 m which are acquired 
with Reference Example 1, to similar tothe Working Example 
4. This time, adhesion strength of laminate 0.1 5 Kg/cm quite 
was low, couldexfoliate easily, but small gas bubble being verifi 
by end, itwas a poor external appearance. In addition, also 
adhesion strength for adhesive of film whichpeels off 0.4 Kg/crr 
quite is low, it is a insufficient in utilization. Result is shown in 
Table 6. 

[0061] Comparative Example 4 

Laminate was acquired making use of electrolytic copper foil of 
thermoplasticity liquid crystal polymer film A and the thickness 
18 m and surface roughness 8.0 m which are acquired 
with Reference Example 1, to similar tothe Working Example 
4. Because this time, adhesion strength of laminate 1.4 Kg/cm 
quite is high,cannot exfoliate with film entire width of copper 
foil, it could not recovertest film . Therefore, external 
appearance appraisal was impossible, also adhesion strength for 
adhesivewas immeasurable. Result is shown in Table 6. 

[0062] Comparative Example 5 

Laminate was acquired making use of with thermoplasticity liqv 
d crystal polymer film D which is acquiredwith Reference 
Example 4 and rolling aluminum foil which is used with 
Working Example 3, to similarto Working Example 3. This 
time, adhesion strength of laminate was almost same 0.27 
kg/cm as the Working Example 3, but when peeling off, film 
tears roiling aluminum foil in lateral direction tobe easy, in 
center which tear of several mm width is easy toconcentrate 
stress occurring in discontinuous, because exfoliationwhich it 
stabilizes is not possible, it was a poor external appearance. As 
for adhesion strength for adhesive of portion which does not 
have thetear although satisfactory result acquired with 1.2 
Kg/cm, because ofthe poor external appearance being, 
utilization is not possible. Result is shown in Table 6. 
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[Table 6] 
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[0064] As been clear from Table 6 , as for thermoplasticity liqui 
d crystal polymer film which is acquired withthe Comparative 
Example 1 to 5, adhesion strength for adhesive is low, as for 
Working Example 1 to 4 due to the this invention vis-a-vis 
utilization being difficult because of poor external appearance, 
theadhesion strength for adhesive is high, external appearance 
satisfactory. 

[0065] 

[Effects of the Invention] Like above, according to this inventi 
on, it has various are superior characteristicwhich derive in 
thermoplasticity liquid crystal polymer, it can acquire 
thermoplasticity liquid crystal polymer film and overlay 
filmwhich possess high adhesion strength where furthermore it 
confronts adhesivewith low cost. 
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